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Brief Technique ReportsAn improved technique for aortic anastomosis: Graft
telescopic inversionBartosz Rylski, MD, Matthias Siepe, MD, Joachim Schoellhorn, MD, and Friedhelm Beyersdorf, MD, PhD,
Freiburg, GermanyDifferent anastomotic options have been described for
reconstructive prosthetic techniques on the aorta.1-4 Problems
associated with aortic surgery are usually caused by the degen-
eration of aortic tissues because of dissection, aneurysm, or
atherosclerosis. Relevant complications include anastomotic
side bleeding, chronic false aneurysms, and dissection of the
remaining aorta. We have developed an anastomotic tech-
nique that involves inverting the graft at the proximal and dis-
tal ends and reinforcing with a felt strip on the external border
of the aortic wall.CLINICAL SUMMARY
Aortic anastomosis was performed by using the method
described below. The ascending aorta was crossclamped
proximal to the innominate artery during an elective surgical
procedure. For dissection, the axillary artery was cannulated
and the ascending aorta was replaced with antegrade se-
lected cerebral perfusion with occlusion of the brachioce-
phalic trunk. After initiating retrograde blood cardioplegia,
the diseased ascending aorta was resected. A 3–0 polypro-
pylene suture was used for the proximal and distal ascending
aortic graft anastomoses (Johnson & Johnson International,
St Stevens Woluwe, Belgium).
First, the aortic wall was reinforced with an extraluminal
circumferential felt strip attached with a separate suture.
A Dacron (Vascutek, Inchinnan, Scotland) tube graft of ap-
propriate size was cut obliquely and held opposite to the
transected aorta, maintaining a distance of about 3 cm and
providing excellent exposure of the dorsal aortic wall. The
running suture was started with the graft. The anastomosis
was made with a continuous suture, the needle of which
went through the graft (out–in), through the aorta (in–out),
and again through the aorta (out–in) to invaginate 3 to 5
mm of the graft into the aorta. This technique therefore re-
quires 3 stitches (aorta twice) for each turn. When the dorsalFrom the University Cardiovascular Center, Freiburg-Bad Krozingen, Freiburg,
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934 The Journal of Thoracic and Cardiovascular Surgpart of the anastomosis was completed, the suture was pulled
tight, we inverted the end of the graft into the aorta’s lumen,
and the suture was continued in the same manner as de-
scribed. The running suture and the suture for the external
felt were carefully retightened and knotted at the end of
the anastomosis to avoid an anastomotic stenosis (Figure 1).
Since 2008, 21 consecutive patients have undergone safe
elective or emergency surgical procedures for aortic aneu-
rysm or dissection by one surgeon using this technique.
The anastomosis required about 40% more time than the
simple ‘‘over-and-over’’ technique. All patients underwent
ascending aortic replacement, with 7 of them undergoing
the David procedure. There have been no reoperations for
bleeding or false aneurysm and no deaths.DISCUSSION
One of the crucial aspects of surgical repair of a diseased
ascending aorta is to achieve anastomotic hemostasis. An aor-
tic wall affected by aneurysm or dissection is obviously vul-
nerable, necessitating a particularly secure anastomosis. With
this method, the aortic wall is supported on the outside by
a felt strip and on the inside by inverting the prosthesis, mim-
icking the effect of a double-felt anastomosis. The degree of
security and tightness resembles that of a double-felt anasto-
mosis; however, this technique requires no foreign material,
which is in contrast to a technique with inside felt that might
elicit embolic events. Inverted Dacron aortic anastomoses
held sutures well and acted as aortic wall reinforcement, pro-
viding complete hemostasis. Moreover, it is an inexpensive,
quick, and easily learned technique applicable during elective
and emergency surgical interventions. It is equally adaptable
for distal and proximal anastomoses and does not produce
a ridge projecting into the blood stream, as made evident in
routine, postoperative, high-resolution computed tomo-
graphic scans. We identified no false aneurysms or other anas-
tomotic problems during the late follow-up periods for most
patients. These results are limited by the small sample size.
Various anastomotic options have been described for
reconstructive prosthetic techniques on the aorta. The anasto-
mosis described is superior to use of interrupted sutures,1,3
which requires more time for their placement. When com-
pared with the ‘‘turn-up’’ method,1,2 there is no ridge in
the bloodstream in our technique. The inversion of the graft
in the aorta is secured by 2 aortic stitches for each turn, mak-
ing this technique particularly safe and reducing significantlyery c October 2010
FIGURE 1. A technique for end-to-end inverted Dacron aortic anastomosis. A, The aortic wall was reinforced with an extraluminal felt strip attached with
a separate suture. A tube graft was held opposite to the transected aorta, maintaining a distance of about 3 cm for excellent exposure of the ventral aortic wall.
B, The anastomosis was performed with a continuous suture, the needle of which went through the graft (out–in; 1), through the aorta (in–out; 2), and again
through the aorta (out–in; 3), invaginating 3 to 5 mm of graft into the aorta. C, With this method, the aortic wall is supported on the outside by a felt strip and on
the inside by inverting the prosthesis, mimicking the effect of a double-felt anastomosis.
Brief Technique Reportsthe need for hemostatic stitches after completion of the anas-
tomosis. We do not recommend this technique for all aortic
anastomoses in any given circumstance. However, we be-
lieve that it is a meaningful add-on for our surgical armamen-
tarium that one can easily try first in a straightforward case or
on an animal’s aorta ex vivo.
We have used this technique solely in ascending aortic
surgery. However, it can be easily implemented in descend-
ing aortic surgery or arch replacement as well.The Journal of Thoracic and CaReferences
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